Chronic low-level lead exposure impairs embryonic to adult conversion of the neural cell adhesion molecule.
The neural cell adhesion molecule (N-CAM) is a complex of surface glycoproteins that are developmentally regulated and believed to be intimately involved in the orderly structuring of the CNS. Here the effect of chronic low-level lead exposure on their expression in the postnatally developing cerebellum is described. Rat pups were chronically exposed to lead via their dam's drinking water which contained either 200 or 400 mg PbCl2/L from time of birth. Pup postnatal blood lead levels ranged between 10 and 20 micrograms/dl until day 16 after which they became elevated to 40 micrograms/dl on day 20. During this period the developmental sialylation state of N-CAM, which is believed to regulate cell-cell interaction, fibre outgrowth, and synapse formation, was monitored by rocket immunoelectrophoresis. In control animals the expected desialylation of N-CAM was found to occur at times coincident with postnatal synaptogenesis. In contrast, desialylation in animals chronically exposed to lead was found to be significantly impaired when blood lead levels exceeded 20 micrograms/dl. This could not be attributed to lead-induced undernutrition or alterations in immunoprecipitate formation. These observations could account for the neurobehavioural deficits that are known to be induced at similar blood lead levels, and the potential contribution of impaired N-CAM desialylation to synaptic elaboration is discussed.